Characterization of monoclonal antibodies to the beta-adrenergic antagonist alprenolol as models of the receptor binding site.
Antibodies to receptor ligands have been valuable in understanding the nature of receptor-ligand interactions. We have developed four monoclonal antibodies to the beta-adrenergic receptor antagonist alprenolol by immunizing A/J mice with (-)-alprenolol coupled to keyhole limpet hemocyanin. The antisera from these mice displayed specific [3H]dihydroalprenolol ([3H]DHA) binding that was inhibited by alprenolol, propranolol, and isoproterenol. Somatic cell fusion of spleen cells from the immunized mice to SP2/0 myeloma cells, followed by limited dilution subcloning, resulted in the isolation of four hybridomas (1B7, 5B7, 5D9, and 2G9) demonstrating three different classes of ligand binding characteristics. 1B7 had the highest binding affinity for antagonists based on Scatchard analysis (Kd [125I]- CYP = 1.4 X 10(-10) M; Kd [3H]DHA = 6.5 X 10(-9) M), and was the only antibody to demonstrate agonist-inhibition of [3H]DHA binding. Ki values computed from competitive inhibition curves of [3H]DHA binding to 1B7 resulted in a rank order of potency similar to that of beta-2-adrenergic receptors: (-)-propranolol greater than acebutolol amine greater than isoproterenol greater than (+)-propranolol greater than epinephrine greater than norepinephrine. 5B7 and 5D9 exemplified a second class of antibody. This pair had lower antagonist binding affinities (Kd [3H]DHA = 2 X 10(-8) M and 2.5 X 10(-7) M, respectively) and was stereoselective in binding receptor antagonists: (-)-propranolol greater than (+)-propranolol greater than acebutolol amine. Agonist inhibition of [3H]DHA binding to these antibodies could only be observed at very high concentrations (greater than 10(-4) M agonist), and was not dose-dependent. Finally, the class of anti-alprenolol monoclonal antibodies represented by 2G9 had the lowest antagonist binding affinity of all (IC50 alprenolol = 1 X 10(-5) M), did not demonstrate ligand stereoselectivity, and did not recognize agonists. We propose that antibodies raised against beta-adrenergic receptor ligands demonstrating stereoselective agonist binding will also demonstrate high affinity antagonist binding, and that they will closely parallel the binding characteristics of the receptor. According to this "agonist best-fit hypothesis," anti-idiotypic antibodies raised against the binding site of these idiotypes might contain true mirror images of the beta-adrenergic receptor binding site.